INTRODUCTION
Drug-related problems are defined as "any circumstance related to the patient's use of a drug that actually or potentially prevents the patient from gaining the intended benefit of the drug" [1, 2] . Such undesirable consequences due to the use of medicinal products (MPs) are common in medical institutions both at the stage of primary medical care (in hospitals) and at the stage of outpatient (ambulatory) treatment of patients. Most of these problems are revealed at the stage of prescribing, dosing or intake of drugs by patients. Potential causes of DRPs are: the simultaneous prescription of five or more drugs (polypharmacy), complex regimens for the use of medicinal products, as well as the use of new MPs in clinical practice, which is associated with a high risk of adverse drug reactions (ADRs) during their use [3, 4] . Another important reason for the development of DRPs in patients is the lack of clear recommendations from doctors about the use of concomitant medications or alternative methods of treatment [5] . оригинальная статья Том 7, Выпуск 4, 2019 The medical conditions resulting from DRPs, are serious issues for patients and society, as the suffering of patients and the costs of corrections caused by these problems are significant [6] [7] [8] . The economic consequences of DRPs in the United States of America (USA) are estimated at more than $ 150 billion annually [9] . Moreover, the estimate of the costs associated with medical errors when using drugs ambulatory varies from 30.1 to 136.8 billion US dollars [10, 11] .
Among the main causes of DRPs, the following ones are distinguished: off-label prescription and use of drugs, discrepancies between the doctor-prescribed and real regimes of the use of MPs, irrational choice of drugs, poor patients' compliance to treatment, drug interactions, as well as interactions with the food components, adverse reactions, overdose, the use of subtherapeutic doses and the need for additional drug therapy [12] [13] [14] [15] . According to the systematic review published by Krähenbühl Melcher et al., about 8% of hospitalized patients have adverse drug reactions and 5-10% of prescriptions in these patients are erroneous [16] . Forster A.J. and colleagues studied the frequency of ADRs and revealed that those reactions occurred in 15% of patients at the hospitalization stage, and in 12-17% of patients after their discharge from a medical institution [17] [18] [19] .
The identification and study of drug-related problems, as well as the identification of the main groups and individual representatives of the drugs with a high risk of developing DRPs, are important stages in the treatment of patients. They can reduce morbidity, mortality and increase compliance of patients to treatment [20] .
According to our search in Russian medical literature, the DRPs methodology is practically not used in domestic practice, and the number of such studies is occasional [21, 22] .
The aim of the current study is to analyze the cases of ADRs caused by non-steroidal anti-inflammatory drugs (NSAIDs) using the DRP PCNE V5.01 qualification system.
MATERIALS AND METHODS
The objects of this study were the cases of ADRs development after the use of NSAIDs described in official notification forms and recorded in the regional database of spontaneous reports called "ARCADs (Adverse Reactions in Crimea, Autonomic Database)" for the period of January 2009 -December 2018. For the covered period, 415 forms containing information about the ADRs of varying severity in the patients treated in medical institutions, in outpatient settings and the cases of self-treatment were found.
The detection of ADRs was carried out by the codes of the Anatomical Therapeutic Chemical (ATC) classification of medicines of the World Health Organization [23] , the data from the instructions for medical use (analogue of Short Medical Product Characteristics) found in the State Drug Registers of the Russian Federation and Ukraine (for the cases registered before the incorporation of the Republic of Crimea into the Russian Federation).
The study of the frequency and severity of DRPs and their further analysis were carried out using the DRP PCNE V5.01 (Pharmaceutical Care Network Europe) 2006 qualification system in the modification of Andriy B. Zimenkovsky [24] . This system is based on the coding in 4 main categories: P -problems, C -causes, I -interventions and О -consequences. According to the "P" code, DRPs are divided into the following groups: manifestations of ADRs (allergic/non-allergic), the rationality of the choice of a suspect and concomitant drugs, their dosage regimen and dosage form, the errors that occur during the drug intake, the possibility of drug interactions and some others problems. The causes of DRPs standardized by code "C" are classified as follows: 3 3 DRP associated with the choice of the suspected drug, and its dose; 3 3 DRP caused by the use of concomitant drugs and the possibility of drug interactions; 3 3 patient-oriented psychological factors (i.e. a patient's inability to take a suspected and/or concomitant drug); 3 3 DRPs resulting from the low awareness of doctors and patients about a rational use of drugs (lack of knowledge of the instructions for medical use and/or patients' treatment protocols); 3 3 DRP related to pharmaceutical logistics (drug availability). The interventions of a doctor or a clinical pharmacist, indicated by the code "I", are divided into 3 subgroups: the first one is the level of the specialist who prescribed the medicine, the second subgroup is the level of the patient and the third subgroup is the level of the medicine itself. Among such interventions, the cancellation of a suspected drug, the withdrawal of concomitant MPs, as well as the administration of a new drug to correct the consequences caused by ADRs have been distinguished. Among the outcomes of DRPs (code "O"), there are 2 main options: the drug-related problem is completely solved and the drug-related problem is not solved [24] [25] [26] [27] .
RESULTS AND DISCUSSION
To study the drug-related problems, in the regional database of spontaneous reports about adverse reac-DOI: 10.19163/2307-9266-2019-7-4- tions, an automatic search was performed and 415 notification forms corresponding to the M01 ATC classification code were selected. They amounted to 5.96% of the total number of ADRs for the period from 1 January 2009 till 31 December 2018 (the total number of records was 6960).
The first stage of the work was devoted to identifying the frequency of ADRs for each representative of the NSAIDs group. Ibuprofen and Diclofenac became the "leaders" by the incidence of reactions. The occurrence of cases for Ibuprofen was 142 cases (34.22% of the total number of records for NSAIDs), and for Diclofenac it was 90 cases (21.69%). Much less frequently, ADRs occurred when patients took Nimesulide (45 cases, 10.84%), Ketorolac (44 records, 10.6%) and Meloxicam (23 cases, 5.54%). The frequency of ADRs for other active substances from M01 group is presented in тable 1. The calculation of DRPs values for each of the recorded cases made it possible to determine the following: in 81 (19.51%) and 91 (21.9%) cases, the DRPs value was 6 and 7, respectively. The DRPs values in the range of 8-10 were found in 92 cases (8 DRPs -38 records (9.16%), 9 DRP -20 records (4.8%) and 10 DRP -34 reports (8.2%)). Special attention was paid to forms, in which the DRPs values amounted to more than 10 problems per case (124 reports, 29.9%).
Such high rates most likely indicate an irrational choice of the NSAIDs, incorrect dosing or possible drug interactions. The frequency of DRPs values for NSAIDs is shown in Fig. 1 . The total number of DRPs for all the cases was 3785 (therefore, the average value was 9 DRPs / a patient).
At the next stage of the work, the DRPs values for each NSAID were calculated. Our analysis of the ADRs records revealed that the highest DRPs values were observed for Parecoxib (13 problems) though the only case for this substance was found in the database. The results also included Dexketoprofen with an average amount of 12.5 DRPs / a case (95% CI: 7-17) and Diclofenac combinations with 10 DRPs / a case (95% CI: 5-17 DRP). The results presented above, indicate that Naproxen (a non-selective inhibitor of cyclooxygenase-2 (COX-2)), Rofecoxib and Etoricoxib (highly selective COX-2 inhibitors) have a better safety profile compared to other NSAIDs [28] . When administrated, the amount of this drug-related problems was lower than that of the other representatives of the group.
Figure 1 -Frequency of DRP's Values in NSAIDs ADRs records
The fourth stage of the analysis was devoted to the
The average values of DRPs / a case in the range of 9-9.5 were observed in the records for Ketorolac, Meloxicam and Aceclofenac. High maximum DRPs values for Ketorolac and Meloxicam (20 and 19 DRP, respectively) are noteworthy, as they indicate the irrational prescription of MPs and a high risk of serious ADRs developing during their use. The distribution of the NSAIDs according to the median, maximum and minimum DRPs values is presented in Table 2 . study of NSAIDs' administration routes (local, rectal, intravenous, intramuscular and per os) and their association with DRPs values. The results of the analysis showed that most often ADRs occurred when NSAIDs were taken per os. The frequency of such cases was 270 (65%). Less often, adverse reactions were observed after intramuscular (125 cases, 30.1%), intravenous (9 cases, 2.2%), rectal (9 cases, 2.2%) and local (2 cases, 0.5%) administration routes (Fig. 2) .
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Figure 2 -Distribution of ADR according to administration routes
The analysis of DRPs values for each of the presented routes revealed that high DRPs values were observed in case of rectal (4 records with DRPs values of more than 11, which amounted to 44.4% of all the cases for this administration route) and intramuscular routes (50 cases with DRPs values of more than 11 cases, which amounted to 40% of all the cases with intramuscular administration). For oral route, high DRPs values (DRP ≥ 11) were observed in 64 records, which amounted to 23.7% of the total number of peroral intake of NSAIDs. The distribution of DRPs values for all the routes of administration is presented in Table 3 . The obtained results indicate a higher risk of DRPs when parenteral routes of administration are used. In our opinion, it is primarily due to the peculiarities of the pharmacokinetics of NSAIDs after intramuscular and intravenous injections.
Special attention was paid to the analysis of ADRs [18] [19] [20] . The total number of such reports was 10: 5 were associated with Ketorolac use, 3 and 2 cases -with Meloxicam and Diclofenac, respectively.
Such high values of DRPs in 8 cases were were caused by an irrational combination of two or more NSAIDs in one patient. In 3 cases there was an excess of single and/or daily doses of the suspected drug and in 3 clinical situations, there was an excess of the course of treatment. In some cases, two or more reasons for such high rates of DRPs were found.
In our opinion, the range, i.e. the differences between the maximal and minimal DRPs values, is of special interest, as it can reflect the potential risk of a drug problem for each drug included in the analysis. As follows from the data in Table 2 , the highest risk of prob-lems determined by the range of the values is associated with Nimesulide, Ketorolac and Diclofenac prescriptions. Undoubtedly, the final and clear index should include not only the range of values but also the minimum value.
The analysis of violations of the dosing regimen (a low dose or an extended duration / an extended dose or a short duration) is also of a scientific interest. It is a priori a determining factor in the occurrence of DRPs. Information on a dosing regimen is presented in category "P" of the DRPs PCNE V5.01 qualification system. It made possible to obtain the data on the frequency of such mistakes for NSAIDs. The excess of the dose was found in 23 cases (5.53% of the total amount of NSAIDs ADRs), the doses below the minimum therapeutic ones were found in 16 cases (3.85%). The distribution of dosing violations is presented in Fig. 3 . 
Figure 3 -Distribution of ADRs cases with violations of the dosage regimen
It is worth noting that the use of the DRPs system in the practice of doctors, clinical pharmacologists and pharmacists is an important and promising tool which makes it possible to improve the quality of pharmacotherapy and adherence to treatment. For drug safety professionals, the DRPs system makes it possible to identify priority areas in pharmacovigilance.
The results of the carried out analysis made it possible to identify NSAIDs, the prescription of which needs special attention due to the high risks of drug-related problems (Parecoxib, Dexketoprofen, Nimesulide, Diclofenac and Ketorolac).
In addition, the analysis of DRPs values using the DRP PCNE V5.01 qualification system made it possible to identify NSAIDs with a good safety profile. Among these drugs, it is worth to note Naproxen, Rofecoxib and Etoricoxib associated with a low amount of DRPs.
CONCLUSION
Using the drug-related problems (DRPs) system in the analysis of the safety of NSAIDs made it possible to identify the representatives of this group which may have an extra risk of ADRs in real medical practice. Among NSAIDs, it is worth to note Parecoxib, Dexketoprofen and Diclofenac combinations. The prescription of the mentioned products should be carried out with strict regard to the approved indications and contraindications for use, dose and duration of treatment, as well as taking into consideration all kinds of possible drugdrug interaction.
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